A conserved histidine in human DNLZ/HEP is required for stimulation of HSPA9 ATPase activity.
The DNL-type zinc-finger protein DNLZ regulates the activity and solubility of the human mitochondrial chaperone HSPA9. To identify DNLZ residues that are critical for chaperone regulation, we carried out an alanine mutagenesis scan of charged residues in a W115I mutant of human DNLZ and assessed the effect of each mutation on interactions with HSPA9. All mutants analyzed promote the solubility of HSPA9 upon expression in Escherichia coli. However, binding studies examining the effect of DNLZ mutants on chaperone tryptophan fluorescence identified three mutations (R81A, H107A, and D111A) that decrease DNLZ binding affinity for nucleotide-free chaperone. In addition, ATPase measurements revealed that DNLZ-R81A and DNLZ-D111A both stimulate the catalytic activity HSPA9, whereas DNLZ-H107A does not elicit an increase in activity even when present at a concentration that is 10-fold higher than the level required for half-maximal stimulation by DNLZ. These findings implicate a conserved histidine as critical for DNLZ regulation of mitochondrial HSPA9 catalytic activity.